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Bis-chromophoric dyes (9-68) having nonabsorbing 
flexible bridges have been synthesised by the condensation 
of U'-alkylenebis (a/y picolinium bromides) (1-8) with 
aromatic aldehydes. 

Zimmerman et a/. 1 " 4 have synthesised some 
compounds with aromatic chromophores 
containing a spacer which have the capacity to trap 
organic molecules of different sizes and called these 
compounds as "Molecular tweezers" These 
molecular tweezers with an interchromophoric 
distance of about 7 A can form complex with guest 
molecules of unrestricted length and width provided 
they have the thickness of a single aromatic ring. We 
have made an attempt to synthesise a series of such 
compounds with styryl chromophores having 
nonabsorbing flexible chains as spacer. 

The reaction sequence leading to the formation of 
the styryl dyes is outlined in Scheme 1 . Alkylation of 
a- and y-picolines was carried out with 



dibromoalkanes of different chain lengths. Among 
the l,l'-alkylenebis (picolinium bromides), 1 and 5 
were isolated as semisolids (probably due to low 
melting point and hygroscopic character) and the rest 
as crystalline solids (cf. Table 1). These compounds 
were further condensed with aromatic aldehydes and 
cinnamaldehyde to yield the intense coloured dyes 
(9-68; Table 2). The styryl dyes, thus prepared, 
showed characteristics absorption maxima in water 
in the range 370-470 nm at 10~W concentration. 
However, with the change in dye concentration the 
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Table Z— Characterisation data of the styrylpyridinium dyes (9-68) 
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Table 2 —Characterisation data of the styrylpyridinium dyes (9-68) — Contd 
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Table 2 — Characterisation data of the styrylpyridinium dyes (9-68) — Contd 
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spectra showed anomalous behaviour due to 
aggregation of the dyes. 

Interestingly enough the 4-styryl dyes having 
electron donating groups suffered a bathochromic 
shift on decreasing the chain length of the bridge 
whereas those with electron withdrawing groups and 
2-styryl dyes underwent a hypsochromic shift. The 
bathochromic shift in the former may be attributed to 
the inductive effect of styrylpyridinium alkyl 
derivative on the other styrylpyridinium part. 
Charton 5 has tabulated the inductive parameters of a 
series of bromoalkyl groups (a y values of Br-CH 2 - = 
0.20; Br-CH 2 -CH 2 - = 0.05 and Br-CH 2 -CH 2 - 
CH 2 - = 0.02 and the corresponding pK* values of 
4-substituted bicyclo[2, 2, 2]octane-l-carboxylic 
acids are 3.99, 4.58 and 4.72 respectively) and showed 
that with increasing chain length the inductive effect 
decreases. Substituent at = N- + of pyridinium group 
with high inductive values will enhance the electron 
flow from the auxochrome to the quaternary 
nitrogen. But in the case of 2-styryl dyes the steric 
effect predominates. With increasing methylene 
chain the steric effect decreases due to "distant effect" 
of heavy group from the chromophore. Heddon and 
Brown 6 have also reported a hypsochromic shift of 
4-5 nm in benzocyclalkanone on increasing the 
methylene chain (from 4 to 5 methylene groups) 
bridged at or/Zzo-positions. 

The characteristic IR bands appeared at 3000 
(aromatic C-H), 1600 (CS = N) and 1550 CnT 1 
(C = C). The PMR spectra of these compounds' 
suggested that the styryl derivatives are trans in all 



cases. A doublet at 6 7.45 with a coupling constant of 
16 Hz for the ethenic protons supported the 
/raw-configuration of the dyes. Other characteristic 
signals appeared at 5 1 .70 (t, terminal -CH 3 ), 3.95 (s, 
-OCH 3 ), 4.70 (q, = & + -CH 2 -) and 8.00-9.00 
(aromatic protons, d for para derivatives and 
complex for ortho or meta derivatives). The protons 
of P-methylene groups appeared at 8 2.80 (complex) 
and those of y-methylene groups at 1.50 (complex). 
However, no significant change in spectral data due 
to variance in chain length of the bridge was 
observed. 

Experimental 

Melting point were taken on a Yorco melting point 
apparatus and are uncorrected. UV and IR spectra 
were recorded on Hitachi-200 and Perkin Elmer-398 
spectrophotometers, respectively, and PMR spectra 
on an EM-360 instrument in CDRI, Lucknow. 

\ X -Ethylenebis (y-picolinium bromide) (1) 
A mixture of y-picoline (1.86 ml, 0.02 mole) and 

1 ,2-dibromoethane (0.94 ml, 0.0 1 mole) was refluxed 

on a water-bath for 6 hr. The semisolid, thus 

obtained, was washed with ether to give 1 

(hygroscopic). 
Using a similar procedure the l,l'-alkylenebis 

(picolinium bromides) 2, 5 and 6 (Table 1) were 

synthesised. 

\,Y-Butylenebis {y-picolinium bromide) (3) 
A mixture of y-picoline (1.86 ml, 0.02 mole) and 
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1 ,4-dibromobutane ( 1 .08 ml, 0.01 mole) was heated 
in a sealed tube in an oil-bath at 1 10°C for 6 hr. The 
solid mass, thus obtained, was washed with ether to 
give 3. 

A similar procedure was adopted to prepare 4, 7 
and 8 (Table 1). 

1 J ' -Ethylenebis y-(4-methoxystyryl) pyridinium 
bromide (9) 

An ethanolic solution (20 ml) of 1 (0.374 g, 0.001 
mole) and anisaldehyde (0.27 ml, 0.002 mole) with 
two drops of piperidine was refluxed for 4 hr. The 
volume of the solution was reduced to a pasty mass 
which was washed with ether-acetone (4: 1 , v/v) and 
crystallised from 5% aq. ethanol to give 9. 

The dyes, 10-68, were prepared by the above 



procedure and their characterization data are given 
in Table 2. 
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